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used as paint or a oraupuuuuou 
(polyvinyl chloride or polyester plus a filler) 
contains a percentage of filler erf the oaxier of 
20 to 40%, the degree of whiteness of the 

20 filler has an important influence on the tint 
of the finished product Tliiis it is impossible 
to obtain a pure white if the filler itself is 
not perfectly whitt 
The obtaining of very white fillers requires 

25 vezy puce raw matcxials containing the least 
possible amount of impurities haivmg a basis 
of iron or other metals. It is therefore 
necessary to employ either products pniified 
or perpared b^ cfaemicBl mediods, as for 

30 example precipitated caldnm caxbonates, or 
natural caw materials of voy high purity. 

Difficulties arise in both of these caseSs 
namdy 

1. die products obtained by chemical 
35 mediods are too costly for current uses and 

have a very high oil absosptian ooeffideot; 

2. veiy pure natural products (caxbonates 
sulphates, alkaline earth silicates) are always 
of a crystalline structure. That is to sav tfaey 

40 have great hardness, whence difficnhses of 
grinding arise as well as hiconveniaices due 
to thur abrasive properties. Moreover, natural 
crystalline products have a very weak hiding 
power. 

45 The present invention has for its object^ in 
particular, a process allowing improved fillers 



3. Intake of oil: 

It should be as low as possible 

4. Hiding power: 65 
It should be as high as possible without 

it being necessary to attain the values obtained 
with pigmcms of high refracrive idiccs. 

A feature of the invention consists in a 
process in which fine particies of a mineral 70 
filler material as hereinaftEr defined are 
treated at the same time, in die ^sence of 
^er, with exttemdy fiae particles of a white 
pigment of higb refrac tiv e index, and with 
a catboxylic or sulphonic acid of the aliriiatic 75 
or aromatic series. 

The term "mineral filler material** 
througiiDut this spedficatias is intended to 
include mineral materials hidierto largely used 
in diis capacity such as the various types of 80 
calcium oofbonaies, caldian sulphate, barium 
carbonate, other alkaline eanfa sulphates (for 
example barium sulphare), magnesium car- 
bonate, dolomitea^ ^^^lin^, silicas, micas, talcs 
and the like. g5 

By fine partides is meant, so far as the 
mmeral filler material is concerned, partides 
vliid), on the average, do not have a dimen- 
aon greater than 10 microns and, in practice 
have a dimensioii of the order of 5 to 7 90 
aiicroos; of coarse, finer partides may be 
used but bdow 3 microns on the average the 
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We, SooBTB AKomSB Do Blanc Omta^ 
a French Body Capoms, ofgamsed under 
the Laws of the French Kcpiituic ci 31, rue 
Ounbaceres, FarU, FnmcCi do hadby dcdare 

5 tiie hventioii, for wh!di we pxay that a pateot 
may be granted to us» and tne mediod 1^ 
which it is to be perfraned, to be particularfy 
desoibed in and hy tibe following stsimeit: — 
In the paint and plastic industries diere 

10 is on ever increasing demand for fillers of 
perfect whittcesft and having by reason of 
their raadty as high a hiding power as possiUe 
with tne object a£ obtaining finished products 
having beautifnl dear and fresh tints. 

15 When die miztuie which is mtended to be 
used as paint or a compounded plastic 
(polyvinyl chloride or polyester phs a filler) 
oonmins a percentage <» filler of the order ta 
20 to 40%, the degree of whiteness of Ae 

20 filler has an important influence on the tint 
of the finished product Thus it is inqxssible 
to obtaia a pure ^te if the filler itself is 
notperfec^ white. 
Tue obtming iA very v4dte fiUen requires 

25 very pure taw gnateriab ooatRintDg llie Ittst 
pon&ut amount of impisidfis hsviog & bans 
of tron ct odier nictilii It is tfierefore 
necessary to enoploy either produces punfied 
or perpared by oiemical mediods^ as for 

30 esample precipitated calcium caiboogtes, or 
natural raw materials of very htg^ pcniiy. 

Difficulties arise in both of these cases, 
namely 

1. llie products obtained by dionical 
K fliediods are too costly for cunent uses and 

have a very fai^ oil absorptian coefficieDtj 

2. very pure natural products (carbonates, 
sulphates, <iTfcqlitiy earth silicates) are alwi^ 
of a cry!taIUne structure: That is to say ibey 

40 have great hardness^ whence difficukies of 
grinding arise as wdl as incoaxveniences due 
to dieir abrasive pxopertie&, Moreover, natural 
crystalline products nave a very weak hiding 
power, 

45 The ptesait invendon has for its object in 
parttodar, a process aQowiog improved fiflers 



to be obtained, which possess to a hi^ degree 
the ideal properdes required by industry, with 
the enmloyment of means which are less costly 
and which ^e rise to less difficuhies than 
die means irdlised up to the present 

The properties which an ideal filler dioold 
possess are as follows: 

1. Finmnw: 

According to the applicants envisaged 
the mean statisdcal diameter of the pardd^ 
should lie between 1 micraa and 7 micRBiSk 

2. Whiteness: 

It should approadi as dosdy as poss&le 
to that of chemically pure magneshsn car- 
bonate, coosideced as the standard ol white- 
ness. 

3. Intake <^ oil: 

It should be as low as possible 

4. Hiding power: 

It shfnJd be as high as possible witlioot 
it befaig necessary to attam the values (riitained 
with pigments of hi^ refractive idices. 

A fie^nze oi the iovientiQn consists in a 
process in vdikh fine parddes of a mineral 
filler material as hereinafter defined are 
treatfid at the same time^ in ^ absence ti 
water, with esiiem dy fine particles of a white 
pigment of hi^ r t n ac ilv e hides, and vriifa 
a caifaozylie or so^hflnic add of the al^batic 
or aromatic series. 

The term "mineral filler material" 
througfioot tiiis spedficatian is intended to 
indnde mineral moteriab hidu a to largely used 
in tins capacity such as tlie varioos types of 
caldmn onbonates^ caldum sn^hate^ baiinm 
catboi^tB, other alkalme eardi su^hates (for 
* barium soliihate), magnpmum car- 



bonate, ddomites, ka^ios^ sQicas, micas, talcs 
and the like. 

By fine partides is meant, so far as tlie 
mineral fills material h ccxtoezned, partidea 
whidi, on the average, do not have a dimen- 
sion greater than 10 xnicrons and^ in practice 
have a dimeosioa of tiie order of 5 to 7 
microas; of oourse, finei paxtldes may also be 
used but below 3 microns on the average the 
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process loses one of iss advantage^ in par* 
tloilar the possibiltty of anpkfyin$ a sranaard 
grinder, althongfa, the other advantages ate not 
not ttuxtby oQnupmnunsd, 
5 The estenndy fine pigment p ar d dc s are 
particles the meaa <fiaietiaon of uritsdi is 

^ifajii ^^Ty j^Ba flwni tfaSt cS the IIlIllS&l ffl?^ 

^'"'Tf'**^'^^ paciidcSg for fxainpte a dinwnnirai of 
0.1 micnm or Itts. 

10 The Invmiioii is of paiticiilar interest in 
the treatnent of caldum caxbanases of the 
calote tmc asid, for this reason, the desaip- 
ticm tduoi fbQows lefeis above all to th^ 
materials, neverthdess, the mvcmiba is 

15 ^pQcable to all the other Imown mineral 
fiUef materials wbiiii are ^)edfied above. 

In order to obtain a sufficient hiding power 
widi hard and oystaliine satoral pio^ict^ it 
is necessary to ceduoe than to a very gceat 

20 degree of fineness of the order c£ £ram 1 to 
3 nucronsL 

Ttus fflvdves practical difikuMes since 
elabtn^ate grinding operations c o n t a m inaie ti^ 
prodirct by ccoxtact widt the metalltr g rmdmg 
- 25 sur&oes and oonsiderabty alter die whiteness. 
Finenesses of 1 to 3 micnsis can oofy be 
achieved, ^thout impaxtixig a grey tint to the 
produce by ths onployDifiQt of very cosdy 
processes enployfaig Jet-mills or Fhiid-energy- 

30 mills and using the principle of mutual fncoon 
of die particles thonselves. Anodier process 
ctmsists in effecting die grmding by a iffct 
method, but tiiis implies important and oost^ 
iostallfltidas and l^uls to a rdash^y tdsa 

55 QOtt puce. 

Aocxnding to the psesent pzocesst, die 
ayndHne nuneral filler material is, on die 
contrary, gpoood by a dry m e diod to a degree 
<si fineness which has no need to be very high 

40 but wfaidi is suffident to ensore good 
^npertieo in the paints and presents die 
advantage of a low on mtake. On the odier 
hand, tibe hiding power is obtained by the 
treatment defined above wfaidi prodoces a 

45 coatkig on a core of mineral filler material 
of a white pigment of high refcactrve iode^ 
. 'In this RSpect it has already beoi |iioposed 
to coat fine particles of natural calonm cai^ 
bonate other with &tty adds or with very 

50 fine partides of pi^nents of high refractive 
index, such as t^aninm oxide. In the hitttf 
case It is a question of the direct fixBiion of 
the' pigment parddes <m the pvddes of die 
mineral filW matgrial^ 

55 According to die present process dte treat* 
ment is effecte d, on die contraiy, widi 
alroh atfc or aromatic carfaoxylic or sntohooic 
a^ and with pigments <rf high tractive 
indes at the same time. 

60 The i mp ortance and i n terest of dte new 
process are diat benefits accrue from die 
advantages of a moderate grindhig in. Isiown 
g rin d fa jg ^paxatns and the advsntues 
inhcfent in a hiw inc&ke of xSL fin addinon 

65 die hidii^ power may be modified n deshsd. 



MjOKOva, the coating of the parades of 
mmeral filler material by the white pigment 
causes aa incmttt <tf the hiding power greater 
^iiiti^ t'tifty wiuch s obtaioed if this same 
qnandty of pigment is added akme, that is to 70 
say widioizt acid* 

In order to oibtBin a pennaiKnt and hom<H 
geneoDs fixing of die pigment partides on to 
a core (tf ndMral filler material (for esample^ 
core partides havhig a size of 5 to 6 micron^ 75 
several problems present themselves which 
have beoi tesolvcd by die process described 
hereinafter. 

1. ChfHce of the white pigment 

Geoerally speaking, any white pigment 80 
whatsoever may be cbssen which has a refrac- 
tive index which is hi^ier than that of the 
mineral filler material. Tbae is ^vantag^ 
however, in choosing a pigment of high hidbg 
power with die object ai being able to use 85 
It in sm^ quantity in rdation to the mineral 
filler material. On the other hand, experience 
proves diat, hi order to obtahi a good coatmg^ 
there is advantage in dte mineral filler matedal 
and the pigment possessing a mutual physico> 90 
riiemical affinity. 

In this reqxct, it is recommended to 
employ, as the mineral filler material^ very 
pure caldum carbonate of the caldte tTpe 
flu ^j Qs the pigmBit maiBefi&Ij nwiniiiiw diooddc 95 
TiO.. 

Caldum carbonate possesses a slight natural 
allcaHnity whilst titanium dioxide is an add 
anIiydEide (titanic acid). There is dms afliuliy 
bctweea dwse two products and, as a aassr 100 
sequence, die hidiog power of the t&anmm 
dioiide is raised io such a degree that it can 
be used hi very small proportion in rdation 
to the mmeral filler material This affinity 
between the caldum carbonate and die 105 
txtaninm dioKide constitutes one of ttie 
inmonant advantages of the inventioo* 

2. Pb^icBl ^^erdes of the {dgment 
employed. 

In order u> obtain an effidenr coating, it 110 
is necessary diat, for eadi carbonate particle, 
there is a much larger number of titanium 
dioxide partides. It is therefore necessary that 
the pigment should be much finer ihsoi the 
mineral filler materiaL If caldum carbonate 115 
havmg a mean partide diameter of 6 microns 
is used as starting material, experience shows 
that the titanium dioxide must have a finoaess 
of at least 0.1 micron. In this case with die 
object of obtaining a hidhig power distinctly 120 
greater dian that of e^eisivdy groimd 
mineral' fiUer materials having a mean 
diameter of 1 to 3 microns, it is suffident to 
effect the coathig of the oore of CaCOa hi the 
moportion of 1% by weight of TiOs fox 125 
99% of CaCa„ 

Much higher percentsges may be ased, how- 
ever, for example up to 10% of the pigment. 

It is simple to verify by calculation diat, 
for the propordons cf 1% and 99% mdtcated 130 
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process loses ant ci its advantages, in par- 
tiailar die possibility cf enqiSoying a stanoard 
grinder, aitbough tbc other advantages arc not 
not tfaecd>y ooai^rtsntsed. 

5 The ezecflndy fine pigment panides arc 
particles tlie meaa ffimftiMim of tducfa is 
di^if pin^hr rifflfi tiiflt fff liie nsnuiBl fillcf 
inaiwiai paiddes, for example a d u mfls lon of 
0.1 micnm cx Ins. 

10 Hie inventioii is of paniciilar inoexcsc in 
the treatment of calchsn carbonates cf tlie 
calcite tmc mtd, ftu- tins reason, the desoq)- 
turn whioi fioQows refeis above all to 
materials, nevenhdess, die mvcndoa is 

15 ^nUcahle to all the other hiavm mmeral 
filler materials whldi are ^Hcdfied above. 

In order to obtain a sufficient Mdmg power 
with haid ami oystalline zuouibI pnidacts» it 
Is neoessaiy to reduce them to a vezy great 

20 degree of fineness of the onler of foom 1 to 

This mvolves practical dffficnhics since 
glflb^rafic grffiffyng opcratums oinitaniuiate the 
prodnct by contact with the metalUc gonding 
• 25 sui&oes and considerably alter the vMeaess. 
Finenesses of 1 to 3 micnsis can abfy be 
achieved, widiout imparting a grey tint to the 
prcduc!^ by the employmBit of vtty costly 
processes employkg Jet<4iills or Fhnd-energy- 

30 toiUs and using the principle of mutual friction 
of the parddes tl^msdvesi Another process 
QjDsists in effecting die giniding \3fy a wet 
method, but this implies important and oosth^ 
histaUattms and leads to a lelativdy Idffn 

35 oGst price. 

AoDQidtiig to the present process, die 
crystaOme muieral filler material is, on the 
oontttacya grouod by a dry mrtliod to a degree 
of fineness iMdt has no need to be very hi^ 
but which is soffident to eosore good 
propexdet) In the paints and pRSaits die 
advantage of a low oil intaloe. On the other 
hand, & hiding power is obtained by the 
treatment defined above whidi faodoces a 

45 ooadng on a core of mineral filler matoia] 
of a white pigment of h^h rehnctive £iulex» 
. 'In this respect it has aneady beoi imposed 
to coat fine parades of natural calamn car- 
bonate nther with fatty adds or with very 

50 fine panides of pi^pEoents of high ic&actzve 
yn^eTj such as tEQtnmm oxi^?, Tn the fatter 
case ft is a quesdon of the direct fimticBi of 
the p^ment partides co. the pattidBS of die 
mineral filler matgrial^ 

55 Aooozdiog to the present process die treat- 
ment is effected, oo the cantrazyi with 
al^hadc or aromatic cariusKyiic or snlpbonic 
aods and with pigments of h|^ refractive 
index at die same time. 

60 Hie imp ort an ce and interest of the new 
process are diat benefits aocrue from die 
advantages of a moderate grinding in faunm 
grfftdl ni g ^ q>paratas and the advanttges 
mihscDt m & low of o51» Jix addxtiDn 

65 the hidmg power m^ be modified as deshtd. 



Miveover, die coatmg of the partides of 
mineral filler material by the ^te pigment 
causes an increase of the hiding power greater 
than that which is obtamed if this same 
qoandiy of p4g°ient is added alone;, diat is to 70 
^ly widunit add* 

In. order to Gin&iD a permanent and hom<H 
geoeoDs fiziag of die pigment partides on to 
a core of ndneral filler material (lor eiaa^l^ 
core panides havhig a size of 5 to 6 mjcrons) 75 
several problems present them%lves wiuch 
have beoi nsotlved by die process described 
hereinafter. 

1. QuHce of the white pigment 

Generally speaking, any white pigment 80 
whatsoever may be ck)sen which has a refrac- 
tive indes which is higher than that of the 
mineral filler material There is advantage^ 
however, in choosing a pigment of high hidkg 
power with the obiect being able to use 85 
it in small qoandty in rdation to die mineral 
filler material. On the odier hand, eaqjerience 
proves diat, m order to obtain a good coatmg, 
there is advantage in die mineral filler material 
and the pigment possessing a mutual physico* 90 
chemical aflSnity. 

In this reject, it is recommended to 
onploy, as the mineral filler material, very 
pure ^dum carbonate of the caldte type 
flndj as the pi fl iHffn^ uutLetbl^ fii^iiiwff i dioxide 95 
TiO*. 

Caldum caibonate j^ossesses a slight natural 
aQcaHnity whilst t it ann n n di o^ dfe is an acid 
anl^idzide (titanic acid). There is thus affinity 
becweeh dwae two products and^ as a con- 100 
sequence, the hidii« power of the tttanium 
djoodde is raised tt^ sndh a degree that it can 
be used In veiy small proportxmi m relation 
to die mmeial filler material. This affintQr 
between die calcium caxbanate and tte 105 
titanium d&gidc ooosUtutes one of the 
important advantages of the inventiott. 

2. Ph^cal piqpetdes of the pigment 
anpIo3^ed. 

In order to obtain an effideot coatings it 110 
is necessary that, for eadi carbonate partide, 
diere is a much larger number of *it m}hmt 
dioxide partides. It is therefore n e cessary diat 
the p^mcnt sbonld be much finer -than the 
mineral filler material. If calcium carbonate 115 
having a mean partide diameter of 6 microns 
b used as stsrtmg material, experience shows 
that the titanium dioxide must have a fineness 
of at least 0.1 micran. In this case wrdi die 
object of d»aining a hiding power distinctly 120 
greater dian that of e^wislvdy ground 
mineral filler materiaJs havmg a mean 
diameter of 1 to 3 micrdnsi, it is suffident to 
effea the coating of the core of CaCOs in the 
proportion of 1% by weight of TiO^ for 125 
99% of caco^ 

Mncfa higher percentages may be used, how- 
ever, fiir caBonple up to 10% of the ptgment 

It is timple to verify by palcnianim that, 
fbr the pvoportians of 1% and 99% indicated 130 
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above and for dimensions of 0.1 and 6 vi ^ T on 
for the parades of HO, and CaCQt, 
dydy, tbe pigmoit cxRitains 1500 times more 
partides than the mineial filki material 

5 For carrying <nit the process acooniing to 
tbe inveotioa diere is advantage in operating 
by grinding the £Uer material, in parocoiar 
caldCB, to reduce it to partides the mean 
dimension destred, in tbe ^oxohanfious pres- 

10 ence of the carbosylic or mlphoni'c acid and 
<tf tbe pigment in partides abeady having 
the desired fineiaess. 

It faaB been proved that tbere is advantage 
in carrying out the grindfng at a higher 

15 temperature than n<«maL, prefierably at a 
temperature oi from 50 to 80^C FXefoahjly 
the teoqseratnre is sekcted so that at tiiat 
tempcratme tiie actual organic fl<^'4 used is 
sumdentiy fluid to bring about a unifonxi 

20 dispenioa <tf pigment partides. It is reoom- 
mokded to nise the mmeral filter material m 
a tsmpecatoie of tlits <adar bdoct its imn>- 
ductioo info tbe grinder. 
The add used may be a sat u r a ted or mm- 

25 saturated hi^ier fatty add, an anmatlc add, 
a diinsic atid, a hy d ioxy add or an organic 
sulphonic add. imaig the adda ceqiable of 
bemg used mention may be made m particolar 
of stenric edd^ ddc acid, lauric add, and 

30 abiedc add, potyadds sudi as oxalic and 
m a le ic adds, and hydzo^ adds sodi as- lactic 
add and ridnoietc add; likewise tlierem^ be 
used ad^ic add, salicylic add> benaoic acid 
and napbtholsnlpbomc add. 

35 Soch adds have, by itpmselves, a strong 
chemical affinity for the carbonate^ particulariy 
if the treatment is effected at a tcmperatuxe 
of 50 to 80^ more. There is then obtahied 
a simultaneous fixation of the (aganic acid 

40 and the partides of titaniom dimdde cm the 
carbonate partideSj whidi forms a W » d of 
lacquering. 

m. odm words, tlie organic add performs 
the role of vehide end. £xer for the trtrnif win 

45 dioiideL Tlie organic add becomes £xed on 
^ core of tibe mineral filler material by 
absmptiaa and chemical leactioi. 

Thie smallest proportioa of organic add that 
may be used £n the treatment in zelatkm to 

50 the caibonate is 0.5%^ it m^ each 10% 
hi the case of fatty adds of the stearic and 
oleic 1^ for example. 

The fhllowing Enmple iUnstratss the pro- 
cess used: 

55 EZAMPU 

Caldum carbonate of tbe caldte type is 
ground in a hammer mill or edge mni at a 
temperature of 50 to 80°C There is intro- 
duced at ibt same thne^ mm riie a 

60 mixture of equal weights of titaniom d?n»Mi» 
(0.1 microa) and stearic add, this mSxtute 
bemg added to the mill at the rate of U 
to 2% by weight in relation to the caldum 
carbonate; 

65 The grinding is oosdnued (costttouously or 
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intermitteotiy) mitil the partides of carbon- 
ate are reduced to a mean diameter of 5 to 

7 microns. 

The produa resulting from this process has 
the folhiwing advantages: — 70 

Intate of oil: 15% (mb-ouc test), enabling 
brilliant paints to be obtained. 

lading power higher than dliat obtained 
viitfa the same carixmate imtreated, reduced 
to a fineness of 1 tt> 3 mioons by the cmpkiiy- 75 
ment of a Jet-Mill, or by wet grinding. 

Paiat?' in which &e filler material tins 
prepared has been mooipcffatcd offer the 
advantages, amongst others, ^ providing films 
of high hiding power, of great hardness and 80 
of an esoeUem resistance to ageing. 

It is intetesthig to nodce that me effidennr 
of tlie coating of the core by the add is such 
tiiat die same properties cannot be <A)tained 
b^ adding the caroonate, the add and the 85 
pigment directly to paints. 

In addition, the process enabks die mano- 
factute <^ a whtce filler having all tlie ideal 
pxt^perties with a view to its addition to paints 
or to plastic materials by the operation of a 90 
simple and inexpensive ^aratus, aldxmgh, 
39 m the present, the best resuhs, distinctly 
inferior to those abtsined by the pj e stiii 
invention, could only be ensured by vecy oom- 
pUcated and costly processes. 95 

The fillets prepared according to tlie iaveo- 
tion may be inoarpotated hi pahits, com- 
pounded plastic materials and the like by 
processes used or propel up to the present 
for the incMporation of untreated fiSen. The 100 
products thus obtained form part of the present 
invention. 

WHAT WE CLAIM IS: — 

1. A process for die production (rf an 
unproved filler m which fine partides of a 105 
mineral filler material as herehibefore defined 

are treated at the same time^ in the absence 
of water, with extiemdy fine partides of a 
wiute pigment of high ititacttvc index and 
with a carbosylic or sulphonic add of die 110 
aliphatic or aromatic series. 

2. A process as dahned in claim 1, in 
wfaidi the treatmem is effected by grindmg 
the mmemi filler material into partides ai a 
mean dimensioii not exceeding 10 micronsi, in 115 
the presttce of the add and of the pigment 

die paidde size of the pigment having a mean 
dtmicnsiitti not exceeding 0.1 micron. 

3. A process as claimed in daim 2, in 
wUch the mean drmensiffli of the partides of 120 
minenl filler material after grinding are 
between 3 and 10 mioona. 

4. A proces as damied In daim 2 and 3, 
in which the gcmding is catxied out at a 
temperature <rf from 50 to SO^C 125 

5. A process according to dahn 4, m wfaidi 
the mineral filler material is raised to a 
temperature of from 50 to 80®C prior to 
being ground. 

6. A process aoooidiog to any one of the 130 
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pitceeding diums, in wfaich the add is used 
m a proportum df ip) to 10% ia zdatian to 
the wdgnt oi the mmcEal fillis matwial. 

7. A process for the prepasdm of a filler 
5 subsisnt&Uy as desoibed in the ftscgosng 

Ezaumle. 

8. A filler obtained 1^ die piocess 
daimed ia an^ CBie of daims 1 to 6. 

9. A filler ofmsiCTrng of fine pudda, eadi 
10 comprising a ome of a calctuni caibocatt of 

the calritr t^e coated with exttemdy fine 
partides of a white pigmcst of high itfractive 
mdez fixed on die coie by treating the ootce 
at tbe same time, and in the absence of waier^ 
15 with extremely fine paitides of a whte pig- 
of higli refifflctive nuUx and w&n a 



caiboxyiic or su^honic add ci the al^haiie 
or arosnatic series. 

10. A fitter as daimed in daim 9, in which 

the meBn dinieoaon of tiie cores is between 20 
3 and 10 tw^^twig nin^ n\ ^riuch the mean 
dimension ot die pflitides of whtt)e pigment 
does not exoeed 0.1 micron. 

11. A filter prepared substaodaUy as 
described ia the fanning example. ^ 

12. Paint an d plastic material contaming 
the fiUer specified under claim 8, 9, 10 or 11. 

J. Y. & G. W. JOHNSON, 
47, Lniooln's Inn Fields, 

London, W:C2. 
Chattered PatEot Agfmts. 
Agents for the AppficBOts. 
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